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Patients’ Opinions of Bone-Anchored vs 
Conventional Hearing Aids
Emmanuel A. M. Mylanus, MD, PhD; Ad F. M. Snik, PhD; Cor W. R. J. Cremen , MD, PhD
Objective: To evaluate patients’ opinions of the bone- 
anchored hearing aid (BAHA) compared with a conven­
tional hearing aid.
Design: Prospective study with two questionnaires. Ques­
tionnaire A consisted of questions that compared patients’ 
previous hearing aid with the BAHA. Questionnaire B 
consisted of questions about the patients’ experiences with 
the hearing aids.
Patients: Sixty-five consecutive patients w ho had used 
conventional hearing aids.
Sotting: Tertiary referral center.
Intervention: A percutaneous titanium implant in the 
temporal bone for the BAHA.
Main Outcome M easure: Qualitative descriptive re­
sults of questionnaire A and difference scores from ques­
tionnaire B comparing conventional hearing aids and 
the BAHA.
Results: Patients favored the BAHA to the conven­
tional bone-conduction hearing aid. Patien ts with BAHA 
reported a significant im provem ent in speech recogni­
tion in quiet and in noise, in sound quality, and in com­
fort (PC.O l). The results w ith the BAHA compared with 
the air-conduction hearing aid were ambiguous for speech 
recognition, but all the patients reported a decrease in 
ear infections.
Conclusion : T he BAHA is a g o o d  a ltern ative for 
the con ven tion a l b o n e-co n d u ctio n  hearing aid if a 
patient can no lon ger u se  an a ir -co n d u ctio n  hear­
ing aid.
(Arch Otolaryngol Head Neck 5u.rg, 1995; 121:421-425)
From the Department of 
Oioi'liin oilary/igo/ogy,
University Hospital Nijmegen 
(the Netherlands),
h a r i n g  a i d  p e r fo r ­
mance in patients can be 
assessed  w ith  au d io -  
logic tests. Because the 
resu lts of the a u d io ­
logic test may not agree with the patients’ 
opinion of a hearing aid, an evaluation of 
the patients’ opinion of the hearing aid 
should be considered. In this study, we 
used a questionnaire to compare the bone- 
anchored hearing aid (BAHA) with a con­
ventional hearing aid.
The BAHA comprises a transducer 
coupled to a percutaneous implant that 
is placed in the temporal bone to estab­
lish constant and direct transmission of 
s o u n d .1’* T h is system  of d irect bone  
c o n d u c tio n  is fitted to patients w ho  
need a hearing aid, but for whom an air- 
co n d u ctio n  hearing aid (ACHA) or a 
conventional bone-conduction hearing 
aid (BCHA) proved unsuitable.
A udiologic studies com paring the 
BAHA w ith  the con v en tio n a l BCHA 
showed im proved speech recognition ,2*'1
but those com paring it w ith  the ACHA 
were am biguous . 4,41 Several studies com­
paring the BAHA w ith  con ven tion a l 
hearing aids included subjective results 
obtained by a questionnaire, 
tions were about hearing, sound quality, 
comfort, cosm etic appearance, practical 
arrangement, and utilization tim e.2 ,w
In our stu d y , w e used two ques­
t io n n a ir e s  to com p are  the p a tien ts’ 
exp erien ces w ith  the BAHA and their 
previous hearing aid. The results with 
the BAHA in patients w ho had used a 
conventional BCHA are presented sepa­
ra te ly  from  th o se  w h o  had  used  an 
ACHA. The results of the questionnaires 
are d iscussed  in  relation to the audio­
logic results, w hich have been reported
>re>™
See Patients, Materiah 
and Methods on next page
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PATIENTS, MATERIALS, 
AND METHODS
PATIENTS
The first 65 patients who were fitted with the BAHÀ at our 
clinic completed the questionnaires after they had used the 
BAH A for at least 5 months. The selection criteria for the 
BAHA have been reported else where.4,7,9 The patients were 
classified by their previous hearing aid: a conventional BCHA 
(BC group, 49 patients) or an ACHA (AC group, 16 pa­
tients). Characteristics of the patients in these two sub­
groups are given in Table 1 . Thirty-six patients in the BC 
group and 1 1  in the AC group had a sensorineural hearing 
loss of 45 dB or less and were fitted monau rally with the 
BAHA HC200 (Nobelplmnna, Gothenburg, Sweden) . 3,4 Thir­
teen patients in the BC group and five in the AC group had 
more severe sensorineural hearing loss and were fitted with 
the more powerful “super-bass” BAIiA HC220 (Nobel- 
pharma) .6
MATERIALS AN D METHODS
In 1988, we began using the BAHA in Nijmegen, the Neth­
erlands. The institutional ethics review committee ap­
proved the project, and informed consent was obtained from 
the patients after the nature of the procedure had been ex­
plained to them.
Two questionnaires were used. Questionnaire A was 
derived from a previous study on the BAHA5 and con­
sisted of two questions (Table 2),  Questionnaire B 
(Table 3 ) consisted of questions to be answered on a scale
of I to 10. A score of 1 represen led the most negative an­
swer (extremely poor) and a score of 1 0 , the most positive 
answer (excellent). This questionnaire was derived from a 
previous study on hearing aids.0 The questions were di­
vided into four categories: speech recognition in quiet and 
i n nois e, quai i ty o f sound, and com fort.
Questionnaire A was completed 5 months after the 
BAHA was fitted to minimize the influence of “enthusi­
asm” bias and fitting problems. Questionnaire B was com­
pleted twice; first, in response to the conventional hearing 
aid and second, after the BAHA had been used for 5 months. 
The scores from the first session were available to the pa­
tient during the second session. Average score for each cat­
egory (quiet, noise, quality, and comfort) for the conven­
tional hearing aids were subtracted from the BAIiA scores 
to calculate difference scores (A quiet, Anoise, Aqua lily, and 
Acomfort),
Difference scores were analyzed with the Student t test; 
PC.01 was chosen as the level of significance.
The differences in the subjective scores on question­
naire B and the differences in the audiologic (speech recog­
nition) scores were compared. Two speech recognition scores 
were available from previous studies:'1,8 the maximum pho­
neme score, which was derived from the speech recognition- 
in-quiet performanee-intensity function (depicting the per­
centage of correctly repeated phonemes as a function of the 
presentation levels10) and the speech-to~noise ratio, which 
was obtained from the speech recognition-in-noise test. 11 Dif­
ferences in the questionnaire results between the patients fit­
ted with the BAHA HC200 (patients with a mild to moder­
ate sensorineural hearing loss component) and those fitted 
with the BAHA HC220 (patients with a more severe inner 
ear dysfunction) were also compared,
S lIL
QUESTIONNAIRE A
Patients used the BAHA and the previous hearing aid for 
about the same length o f time each day. Of the 49 pa­
tients w ho had used a conventional BCHA, 44 (90%) had 
used their hearing aid m ore than 8  hours per day; four 
patients ( 8 %) for 2  to 8  hours per day; and one patient 
(2%) for less than 2 hours per day. All 49 patients used 
the BAHA for more than 8  hours per day.
Of the 16 patients w ho had used an ACHA, 15 (94%) 
had used the hearing aid more than 8  hours per day and 
one (6 %) had not used it at all because of recurrent otor­
rhea. Fifteen (94%) o f these patients used the BAHA for 
more than 8  hours per day, and one patient ( 6 %) used it 
for 2  to 8  hours per day.
The patients' opinions of the hearing aids are shown  
in  the Figure. In the BC group (Figure, left), the pa­
tients preferred the BAIiA to the conventional BCHA on 
all aspects. The left Figure show s the combined results 
of the patients w ho were using the BAHA HC200 and the 
BAHA TIC2 2 0 . In general, similar results were seen for 
these patients. However, no clear difference was noted 
betw een the visibility and handling of the BAIiA HC220 
and the conventional BCIiA, probably because the BAHA 
H C220 is com bined w ith a body-level hearing aicl
Patients in the AC group favored the BAHA for ques­
tions about ear infections and skin irritation, but only  
slightly for speech recognition and sound quality (F ig­
ure, right). On average, no difference was seen betw een  
the results of the patients fitted with a BAHA HC200 and 
BAIiA HC220, except that more patients preferred the 
BAHA HC200 to the ACHA for visibility. W hen a body- 
level hearing aid was needed, more patients favored the 
ACHA to the BAHA HC220 for visibility and handling,
QUESTIONNAIRE B
The mean differences (A) between the scores w ith  the 
BAHA and the conventional hearing aid on the catego­
ries quiet, noise, quality, and com fort are g iv en  in
Table 1 .  Characteristics of 65 Patients
Group
No of 
Patients
Age, y 
(Range)
PTA, dB H L (R ange)
AC BC
BC
AC
49
16
46 (10-76) 
49 (26-77)
62 (30-105) 
72 (40-100)
25 (1-64) 
31 (8-63)
*BG and AC indicate patients who used a conventional bone-conductor 
or an alr-conduction hearing aid, respectively; PTA, pure-tone average, The 
thresholds were set at 0,5, 1, and 2 kHz.
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Table 2. Questionnaire A
1. How many hours per day did you use your previous hearing 
aid (CHA)?
>8 hours □ 4-8 hours □ 2-4 hours □ <2 hours □ not at all □ 
How many hours per day do you use your BAHA?
>8 hours □ 4-8 hours □ 2-4 hours □ <2 hours □ not at ali □
2. Which hearing aid is better regarding
Ear Infections CHAD BAHAD No difference D
Speech recognition CHAD BAHA □ No difference □
Sound quality CHAD BAHA □ No difference O
Visibility CHAD BAHA □ No difference □
Skin Irritation CHAD BAHAD No difference P
Handling (ÉAD BAHA a No difference □
Table 4 . On average, more patients in the BC group pre­
ferred die BAHA, All A values were statistically'signifi- 
cant (P<.01). No significant difference was noted be­
tween the results of the patients in the BC group who 
were fitted with the BAIiA HC200 or the BAHA HC220.
In the AC group, the mean differences were not sig­
nificantly different from zero (£ test at the 5% level). How­
ever, in the five patients in the AC group who were fit­
ted with the BAHA HC220, values were significant 
(PC .05). In the patients who were fitted with the BAHA 
HC200, on average, no significant difference scores were 
found.
Five (8%) of the 65 patients often had difficulty clean­
ing the implant and surrounding skin; 15 (23%) some­
times; 45 (69%) never.
COMPARISON OF AUDIOLOGIC DATA
AND QUESTIONNAIRE
All 65 patients took the audiologic speech recognition- 
in-noise test. A speech-to-noise ratio was obtained for 
55 patients; the remaining 10 patients found the test 
too difficult.4'8 Questionnaire B shows that 34 of the 
55 patients preferred the BAHA for speech recognition 
in noisy surroundings, six patients preferred their pre­
vious hearing aid, and 15 patients had no preference. 
The average improvement of the speech-to-noise ratio 
of the patients who preferred the BAIiA was better 
than that of the patients who preferred the previous 
hearing aid; —2.5± 2 .2  dB vs —0.5±2.2  dB, respec­
tively (PC.05).
Because of ceiling effects, several patients obtained 
a maximum phoneme score of 1 0 0 % with conventional 
hearing aids and the BAHA,4 These patients were ex­
cluded from the subsequent analysis. Questionnaire B 
shows that 32 of the remaining 44 patients preferred the 
BAHA for speech recognition in quiet surroundings, and 
five preferred their former hearing aid, The average im­
provement in the maximum phoneme score for both sub­
groups was 9%±11% and 4%±11%> respectively.
BINAURAL TO MONAURAL AMPLIFICATION
Thirteen of the 14 patients who had used a conven­
tional BCHA binaurally completed the question about di­
rectional hearing. Six patients (46%) reported that the
Table 3. Questionnaire B
1, When It is quiet, can you understand
a. one man?
b. one woman?
c. one child?
d. television?
e. radio?
2, Can you understand someone who is speaking
a. while the radio or television, is on?
b. at a party or meeting?
c. in a crowded hall?
d. in a restaurant?
e. in a street with a lot of traffic?
f. in a busy shop?
g. In a lecture hall?
Iv  on a bus or train?
i. in a car?
3, What Is your opinion on the quality of sound of
a. the voices of men?
b. the voices of women?
c. the voices of children?
d. your own voice?
e. music?
f. a telephone conversation?
h, drilling?
■ •
L
J.
slamming doors? 
passing trains? 
k. traffic?
4. a. Is your hearing aid comfortable to wear?
b. Is your hearing aid practical in everyday use?
c. Are you troubled by rustling noises when moving around?
d. How do you view the hearing aid with regard to feedback?
Do you experience troublesome intrinsic noise from your 
hearing aid?
5. Do you experience difficulty cleaning the skin around the
abutment?
y^ s Q ^prmUtrie^ XI3 noD
Which hearing aid is better for directional hearing?
CHAD BAHAP no difference □
e.
MlftU
conventional hearing aid fitted binaurally was better for 
directional hearing, five patients (39%) preferred the 
BAHA fitted monaurally, and two patients (15%) did not 
experience any difference. The Aquiet and Anoise scores 
did not differ significantly between the patients who had 
previously used a conventional hearing aid binaurally and 
those who had used one monaurally (Table 3 ),
Questionnaire A showed that patients considered the 
BAHA better than the conventional BCHA for speech rec­
ognition, quality of sound, and skin irritation. Only the 
patients who were fitted with the BAHA HC20G pre­
ferred the BAIiA to the conventional BCHA for visibil­
ity. The results of questionnaire B also showed that, on 
average, there was statistically significant improvement 
in the scores with the BAHA compared with the conven­
tional BCHA for speech recognition in quiet and in noise» 
quality of sound, and comfort. This finding agreed with 
audiologic scores for speech recognition in quiet and in 
noise reported elsewhere.4,8 Only minor differences were
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Results of Questionnaire A. Patients' opinions of the bone-anchored and the conventional hearing aids. For patients who experienced no difference, their data 
are not reported.  CBHA indicates conventional bone-conduction hearing aid; BAHA, bone-anchored hearing aid; and ACHA, air-conduction hearing aid.
/  A*." /*)
Table 4 . Results of Questionnaire B *
ANolse
I
AQuality A  Comfort
l 'T.
. 'W U W /
i n u  ^rv:  1.1^ ^ r r : » .’I
i . ' i  fi
1.6 (1.5) 
0.8 (2 ,2)
2.0 (1.8) 
1.0  (2 .2)
1.6 (1,9) 
0.8 (2 .2)
1.7 (1,6) 
0,2 (2 .6)
*A indicates mean difference scores (bone-anchored hearing aid scores 
minus conventional hearing aid scores); BC and AC group, patients who 
used a conventional bone-conductor or an air-conduction hearing aid, 
respectively. SD is given in parentheses,
*A indicates mean difference scores (bone-anchored hearing aid scores 
minus conventional hearing aid scores); BC and AC group, patients who 
used a conventional bone-conductor or an air-conduction hearing aid, 
respectively; quiet, speech recognition in quiet; and noise, speech 
recognition in noise,  SD Is given in parentheses.
observed between die results of patients w ith a BAHA 
HC20G and those with a BAHA HC220. The overall sat­
isfaction with the change from the conventional BCHA 
to the BAHA did not seem to depend on the magnitude 
of sensorineural hearing loss.
The patients fitted with the BAHA HC200 who had 
used an ACHA improved only in the occurrence of ear 
infections and skin irritation. More than half of the pa­
tients reported that speech recognition and sound qual­
ity with the BAHA were better than with the ACHA. Only 
the five patients who were fitted with the BAHA HC220 
in this subgroup rated speech recognition notably bet- 
ter with the BAHA than with the ACHA. The nonsignifi­
cant differences in the scores for the AC group as a whole 
(Table 4) agreed with the ambiguous audiologic results 
with the BAHA compared with the ACHA.
Our results agreed with other studies only on the 
subjective results of the BAHA HC200. Two large stud­
ies (Tjellstrom et ai,3 N=62, and Hakansson et al.,3 N=146) 
that used questionnaires reported improved speech rec­
ognition with the BAHA compared with previous hear­
ing aids, but made no distinction between patients who  
had used an ACHA and those who had used a conven­
tional BCHA. Tw o sm aller stu d ies (L indem an and  
Tengstrand , 12 N=8 , and Bonding et al, 13 N=12) reported 
a statistically significant improvement in the question­
naire results for the BAHA compared with the conven­
tional BCHA that was not reflected by the results on the 
speech discrim ination tests.
On average, the patients in our group w h o  re­
ported that they had better speech recognition-iivnoise  
w ith  the BAHA com pared w ith  conventional hearing  
aids had better speech recognition-in-noise test scores 
than the patients who did not experience an improve­
ment. This leads us to conclude that there was fair agree­
m ent betw een the questionnaire and the speech recog­
nition tests.
Patients w ho had used conventional hearing aids 
binaurally and monaurally did not have different sub­
jective results for speech recognition with the BAHA 
fitted m onaurally (Table 5), The opinions on direc­
tional hearing sh ow ed  that patients w ho had used a 
conventional BCHA binaurally liked it as much as the 
BAHA. This is probably because directional hearing 
was not optimal w ith a conventional BCHA fitted bin- 
aurally because o f the im m ediate transcranial trans­
m ission of sound in the skull.
The patients found the BAHA to be a good alternative to 
the conventional BCHA. These subjective results agreed 
with the audio logic results reported elsewhere .4,8 In view 
of these results, the BAHA could becom e the first choice 
in BCHAs. Disadvantages of the BAHA are the need for 
an operation and special care for the percutaneous im­
plant. The BAHA is more expensive than a conventional
ARCH OTOLARYNGOL HEAD NECK SURG/VOL 121, APR 1905
424
J3GHA. F or patients with an ACHA, the BAHA was fitted 
because o f  recurrent ear infections and because a trial pe­
r io d  with a conventional BCHA had not been a success. 
T h e  fact that the ACHA was considered better by some 
of these patients and that the audiologic results with the 
ACH A w ere also better in some of them4,8 does not mean 
th a t the BAHA is unsuitable in such cases, but it does mean 
th a t the patients should be well informed about the pos­
sib ility  o f  obtaining poorer results for speech recogni­
tio n  than those they were accustomed to. With the knowl­
e d g e  of the aforementioned advantages and disadvantages 
of th e  BAHA, it is a good alternative for the conven­
tion a l BCHA if a patient can no longer use an ACHA,
A c c e p te d  f o r  publication March 11, 1994.
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